[Abstract] Eye drop treatments are typically used to apply drugs to the anterior structures of the eye.
generate effects in the anterior portion of the eye (Patel et al., 2013; Sung et al., 2015) . For instance, eye drop medications used in glaucoma patients decrease the production of aqueous humor or affect drainage of fluid through the trabecular meshwork in the anterior chamber of the eye (Dikopf et al., 2017) . However, others have begun to use agents that are dissolved in vehicles to exert their effects in the back of the eye at the retina. For instance, the neuropeptide pituitary adenylate cyclase activating polypeptide [PACAP] provides a well-established neurotrophic and neuroprotective effects in the eye against different retinopathies. Although the route of delivery is usually intravitreal, a recent study that used PACAP dissolved in benzalkonium-chloride was able to cross the ocular barriers and exert protection in ischemic conditions (Werling et al., 2017) . Other studies showed that the alpha7 nicotinic acetylcholine receptor specific agonist, PNU-282987 (Bodnar et al., 2005; Hajos et al., 2005; Iwamoto et al., 2014) , was able to cross ocular barriers and induce neurogenesis of adult mammalian neurons when delivered as eye drops, made by diluting a stock solution of PNU-282987 in lipophilic vehicle, DMSO, in PBS. (Webster et al., 2017) . Previous dose and time-dependent studies showed that PNU-282987 was detectable in the retina by HPLC MS/MS after eye drop delivery. PNU-282987 levels were detected in the retina after topical application of the nAChR agonist to the bulbar conjunctiva (Mata et al., 2015) .
BrdU is a synthetic nucleoside that is an analog of thymidine and is commonly used in the detection of proliferating cells in living tissues. To label mitotically active cells with BrdU, well-established methods for delivery in rodents is via intraperitoneal or intraocular injection (Karl et (Webster et al., 2017) (Figure 1 ). Eye drop applications of agents that reach the retina are much less invasive than either intraperitoneal or intravitreal injections and have the added advantage that they can be introduced several times each day or week without the disadvantage of multiple injections. Here, the procedure for labeling mitotically active cells in the adult rodent retina with BrdU eye drops is provided after stimulation with the alpha7 nicotinic acetylcholine receptor specific agonist, PNU-282987. However, this method also has broader implications and can be used to deliver other proliferating agents in the retina. Eye drop applied to scruffed animal. Scale bar represents 1.25 cm.
B. Adding eye drops to adult rats 1. Deliver eye drops to rats (aged 3-6 months) that are not physically restrained. Remove the top of a rat cage and add an eye drop containing a dilution of PNU-282987 and BrdU to the center of the rat eye using a disposable 3 ml backfilled transfer pipette ( Figure 3A ). Place the eye dropper within an inch of the eye before releasing one drop of fluid containing 30 µl of diluted PNU-282987/BrdU onto the bulbar conjunctiva. The rat will blink and shake its head when an eye drop has been successfully applied. Do not allow the transfer pipette to come in direct contact with the cornea.
2. When one drop has been added, a drop can also then be added to the contralateral eye depending on the experimental design of the study.
3. After all drops have been administered, give each rat 2-3 Cheerios before the top of the cage is replaced (example in Figure 3B ) and then return the cage containing the treated animal to the colony. All animals are housed singly.
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Notes
The first time an eye drop is delivered to a rat eye, the animal will be unfamiliar with the procedure and may not be still long enough for an eye drop to be deposited to the center of the cornea (1-2 s is needed). To minimize this behavior, the transfer pipette containing the eye drop should be positioned and held steady above the cage until the animal settles down. The time for the animals to settle down the first time eye drops are delivered varies depending on each animal's personality.
However, the first time, it can take an average of 2 or 3 min before the animal gets use to the gloved hand holding the transfer pipette and stays still long enough to deposit an eye drop. After drops have been added to the rats two or three times however, the rats stop moving as soon as the top of the cage is removed, as they become familiar with the procedure and know they will get the Cheerio reward after its completion. Future studies may benefit from a training period for the rats to improve tolerance for getting the eye drops.
Care using BrdU:
BrdU replaces thymidine during DNA replication and can cause DNA mutations. Therefore, appropriate precautions should be taken to avoid exposure. Pregnant and lactating women should avoid exposure to BrdU and animals that have been administered BrdU eye drops. As BrdU exposure can impair the immune system; immunocompromised individuals should also use extreme caution when handling BrdU.
When eye drops are added to the animals, small amounts of solution may fall into the animal's bedding when the animal shakes its head. This bedding should be regularly removed and autoclaved by animal facility staff that wear gloves and lab coats during the animal's normal care.
Any accidental spills of PNU-282987/BrdU should be treated with a hazardous spill kit.
Crossover:
In some instances, only one rat eye was treated with the PNU/BrdU solution, while the contralateral eye acted as an untreated control. Under these conditions, there was no evidence of crossover effects. No BrdU staining appeared in control untreated eyes (Webster et al., 2017 
